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PHOENIX 
-T tCHNtHOOTr Sf.KVIClI Chesapeake Energy, Survey Report 

Company: 
Project: 
Site-
Well-
Wellbore: 

, Design: 

Chesapeake Operating Inc 
Eddy County 'New Mexico (NAD 1983) 
PLU Big Sinks 3-25-30 USA 1H 
Job # 1210896 
Rig Latshaw 14 ' 

' Rig Latshaw014 „ , , 

Local Co-ordinate Reference 
TVD Reference 
MD Rclcrcncc 
North Roferfnce 
Survey Calculation Method 

Database 

Well Job #1210896 -, , '*: 
' WELL @ 3340 OOusftJLatshaw 14) 
WELL @ 3340 OOusft (Latshaw 14) 

Minimum Curvature 

Compass500 

Project * " Eddy County, New Mexico (NAD 1983) 

Map System: US State Plane 1983 System Datum: Mean Sea Level 

Geo Datum; North American Datum 1983 

Map Zone: New Mexico Eastern Zone 

Site PLU Big Sinksj3-25-30_USA_1JH__ 

Site Position: Northing: 419,698.00 usft Latitude: 32° 9' 10.6902 N 
From: Map Easting: 685,614.86 usft Longitude: 103° 52' 1.6722 W 

Position Uncertainty: 0.00 usft Slot Radius: 13-3/16 " Grid Convergence: 0.25 * 

Well Job #1210896 

Well Position +N/-S 0.00 USft Northing: 419,698.00 usft Latitude: 32' 9' 10.6902 N 

+E/-W 0.00 USft Easting: 685,614.86 usft Longitude: 103° 52'1:6722 W 

Position Uncertainty 0:00 USft Wellhead Elevation: 23.00 usft Ground Level: 3^317.00 usft 

Wellbore g Latshaw 14 * 

Magnetics Model Name Sample Date Declination Dip Angle Field Strength 

IGRF2010J4 09/14/12 7.56 60.04 48,417 

Design 

Audit Notes: 

Version: 

Vt?riiC5i 3ci,uon 

aRig:;katshaw | i p l 

1:0 Phase: 

Depth From (TVD) 
(usft) 

0.00 """ 

ACTUAL 

* N ' S 
(usft) 

"o.oo" 

Tie Oh Depth: 

*c / yy 

(usft) 

0.00 

0.00 

D* r oct 'o n 

n 
0.22 

Survey Proqram 

From 
(usft) 

203 00 

Date 10/17/12 _w j 

(I'sft) Survey (Wellbore) Tool Name 

13,934 00 Phoenix MWD Surveys (Rig Latshaw 14) MWD 

Description 

MWD - Standard 
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PHOENIX 
' . .TICHNOtOGY/JtKVICtJ Chesapeake Energy. Survey Report 

; Company:; 
Project 
Site 
Well 
Wellbore . 
Design 

•"Chesapeake Operating Inc-"* " V 
t Eddy County New Mexico*(NAD 1983) > „ 
, PLU Big Sinks 3-25-*30 USA 1 
'Job*# 1210896*^ ^ ' - t i . 
Rig Latshaw 14 . » •* „ 

i Rig:;L'atshaw*14'm 

Local Co-ordinate Reference: 
TVD Reference 
MD Reference 
North Reference: 
Survey Calculation Method 
Databa 

jWell Job #1210896 * « * ,».„*<> 
\ WELL @ 3340 OOusft (Latshaw 14) S 
]WELL*@ 3340 OOusft (Latshaw/I 4 ) * ^ 
jGnd» " * -»^ * 
| Minimum Curvature 

»} Compass5000 , 1 . , > • 

Survey 

Inc 

_!LL. 
Azi (azimuth) 

O 
TVDSS 
(usft) 

TVD 
(usft) 

HIS 
(usft) 

BAN 
(usft) 

V.Sei 
(usft) 

DLeg 
(•71 OOusft) 

Northing 
(usft) 

Easting 
(usft) 

0.00 0.00 0.00 3,340.00 0.00 0.00 0.00 0.00 0.00 419,698.00 685,614.86 

203.00 0.40 242.70 3.137.00 203.00 -0.32 -0.63 -0.33 0.20 419,697.68 685,614.23 

ret'php¥nfx*WMI 
390.00 

D Sury 'ys @ 203" MD as 
0.40 224.70 2,950.01 389.99 -1.09 

flllllllt 
-1.67 -109 0.07 ~ " ~ 419,696.91 685,613.19 

544.00 0.40 284.10 2,796.01 543.99 -1.34 -2.57 -1.35 0.26 419,696.66 685,612.29 

734.00 0.80 3.70 2,606.02 733.98 0.15 -3.13 0.13 0.44 419,698.15 685,611.73 

925.00 1.20 15.00 2,415.05 924.95 3.41 -2.52 3.40 0.23 419,701.41 685,612.33 

1,015.00 1.30 357.40 2,325.07 1,014.93 5.34 -2.32 5.33 0.44 419,703.34 685,612.53 

1,241.00 1.50 326.00 2,099.13 1,240.87 10.35 -4.10 10.34 0.35 419,708.35 685,610.76 

1,431.00 1.10 318.60 1,909.18 1,430.82 13.78 -6.69 13.76 0.23 419,711.78 685,608.17 

1,621.00 1.20 305.70 1,719.22 1,620.78 16.31 -9.51 16.27 0.15 419,714.31 685,605.34 

1,812.00 1.40 311.80 1,528.27 1,811.73 19.03 -12.88 18.98 0.13 419,717.03 685,601.98 

2,002.00 1.20 315.70 1,338.32 2,001.68 22.00 -16.00 21.94 0.12 419,720.00 685,598.86 

2,192.00 1.20 297.10 1,148.36 2,191.64 24.33 -19.16 24.26 0.20 419,722.33 685,595.70 

2,382.00 1.50 266.70 958.41 2,381.59 25.10 ^23741 25:01 0:40 419,723.10 685;591T45-

2,573.00 1.70 255.30 767.48 2,572.52 24.23 -28.65 24.12 0.20 419,722.23 685,586.21 

2,762.00 1.20 250.80 578.54 2,761.46 22.87 -33.23 22.74 0.27 419,720.87 685,581.63 

2,951.00 1.20 259.80 389.59 2,950.41 21.87 -37.05 21.73 0.10 419,719.87 685,577.81 

3,139.00 1.00 255.70 201.62 3,138.38 21.12 -40.57 20.96 0.11 419,719.12 685,574.28 

3,328.00 0.80 174.30 12.64 3,327.36 19.40 -42.04 19.24 0.63 419,717.40 685,572.82 

3,517.00 1.20 155.90 -176.33 3,516.33 16.28 -41.10 16.12 0.27 419,714.28 685,573.76 

3,706.00 1.80 154.00 -365.27 3,705.27 11.80 -38.99 11.65 0.32 419,709.80 685,575.87 

3,919.00 1.20 158.30 -578.19 3,918.19 6.72 -36.70 6.58 0.29 419,704.72 685,578.16 

4,109.00 1.20 151.80 -768.15 4,108.15 3.12 -35.02 2.99 0.07 419,701.12 685,579.83 

4,299.00 1.10 149.70 -958.11 4,298.11 -0.21 -33.16 -0.33 0.06 419,697.79 685,581.69 

4,489.00 1.00 148.50 -1,148.08 4,488.08 -3.19 -31.38 -3.32 0.05 419,694.81 685,583.48 

4,680.00 1.10 139.90 -1,339.05 4,679.05 -6.02 -29.33 -6.13 0.10 419,691.98 685,585.53 
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PHOENIX 
• I tCMNOLOOT S t K V I C I I Chesapeake Energy, Survey Report 

|- Company: 
I Project. 
[ Site 
S Well 

Wellbore:, 
Design: 

(Chesapeake Operating Inc. • • •:.-PJ 
3 EddyiCounty: New;Mexlco:(NADs,1983)1 
} PLU Big Sinks 3-25-30*USA'lH!t< * " t / j 
] job#1210896 *•* ' ' " S ^ * 
tRig"Latshaw 14* V C 

Latshaw 14 • 

Local Co-ordinate Reference: 
TVD Reference 
MD Reference 
North Reference 
Survey Calculation Method: 
Database 

|Well Job #1210896 * 
| WELL @ 3340 OOusft (Latshaw 14) £ 
j w E L L @ 3340 OOusft (Latshaw 14)^. 

j Minimum Curvature C » 
TCompassSOOO" , ^ J>*V \ , * t „ 

1,1 J1— ' 
^ . . . ^ tu«~i~.s. . . . . * . o . . . - . n , n r ' '11 -̂̂  —r^~-—'~ -—~ — • ^ - S ^ s 

Survey 

MD Inc Azi (azimuth) TVDSS TVD N/S E/W V.Sec DLeg Northing ' Easting 
(USft) ^ - _n n (usft) (usft) (usft) (usft) (usft) (*/1 OOusft) (usft) (usft) 

4,870.00 0.70 152.60 -1,529.03 4,869.03 -8.44 -27.62 -8.55 0.23 419,689.56 685,587.24 

5,060.00 0.50 148.40 -1,719.02 5,059.02 -10.18 -26.65 -10.28 0.11 419,687.82 685,588.21 

5,250.00 0.40 151.20 -1,909.01 5,249.01 -11.47 -25.89 -11.57 0.05 419,686.53 685,588.96 

5,441.00 0.50 156.80 -2,100.01 5,440.01 -12.82 -25.24 -12.91 0.06 419,685.18 685,589.61 

5,631.00 0.60 182.10 -2,290.00 5,630.00 -14.57 -24.95 -14.67 0.14 419,683.43 685,589.90 

5,821.00 0.50 168.90 -2,479.99 5,819.99 -16.38 -24.83 -16.48 0.08 419,681.62 685,590.03 

6,011.00 0.70 160.60 -2,669.98 6,009.98 -18.29 -24.29 -18.38 0.11 419,679.71 685,590.57 

6,201.00 1.00 174.50 -2,859.96 6,199.96 -21.03 -23.74 -21.13 0.19 419,676.97 685,591.12 

6,392.00 0.90 189:30 -3,050.93 6,390.93 -24.17 -23.82 -24.27 0.14 419,673.83 685,591.03 

6,582.00 1.00 202.10 -3,240.90 6,580.90 -27.18 -24.69 -27.28 0.12 419,670.82 685,590.17 

6,772.00 1.30 217.40 -3,430.87 6,770.87 -30.43 -26.62 -30.53 0.22 419,667.57 685,588.23 

6,962.00 1.30 206:60 -3,620.82 6,960.82 -34.07 -28.90 -34.18 0.13 419,663.93 685,585.96 

7,152.00 1.40 207.10 -3,810.77 7,150.77 -38.06 -30.92 -38.18 0.05 419,659.94 685,583.94 

7,342.00 1.40 201.50 -4,000.71 7,340.71 -42.29 -32.83 -42.42 0.07 419,655.71 685,582.03 

7,532.00 1.30 208.40 -4,190.66 7,530.66 -46.35 -34.70 -46.48 0.10 419,651.65 685,580.15 

7,723.00 1.70 211.70 -4,381.59 7,721.59 -50.66 -37.22 -50.80 0.21 419,647.34 685,577.64 

7,912.00 1.20 221.70 -4,570.53 7,910.53 -54.52 -40.01 -54.68 0.30 419,643.48 685,574.85 

8,103.00 1.90 258.70 -4,761.46 8,101.46 -56.64 -44.45 -56.81 0.62 419,641.36 685,570.41 

8,293.00 0.60 269.80 -4,951.41 8,291.41 -57.26 -48.53 -57.44 0.69 419,640.74 685,566.33 

8,483.00 0.60 255.90 -5,141.40 8,481.40 -57.50 -50.49 -57.70 0.08 419,640.50 685,564.37 

8,561.00 3.80 350.30 -5,219.35 8,559.35 -55.06 -51.32 -55.25 4.99 419,642.94 685,563.53 

8,593.00 9.10 352.20 -5,251.13 8,591.13 -51.50 -51.84 -51.70 16.57 419,646.50 685,563.01 

8,625:00 13.50 351.10 -5,282.50 8,622.50 -45.30 -52.77 -45.50 13.77 419,652.70 685,562.09 

8,656.00 17.80 355.20 -5,312.35 8,652.35 -37.00 -53.72 -37.21 14.31 419,661.00 685,561.13 

8,688.00 21.70 358.40 -5,342.46 8,682.46 -26.21 -54.30 -26.42 12.64 419,671.79 685,560.56 

8,720.00 22.70 1.20 -5,372.09 8,712.09 -14.12 -54.33 -14.33 4.55 419,683.88 685,560.52 

8,751.00 24.10 359.70 -5,400.54 8,740.54 -1.81 -54.24 -2.02 4.91 419,696.19 685,560.62 
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P H O E N I X 
.TICMNOLOOY SCtVICt I Chesapeake Energy, Survey Report 

; Company: 
Project 
Site 

i Well 
; Wellbore: t 
Design 

'•aChesapeakeJDperating Inc, » ^ 
a Eddy Coifnty: New.MexicVfNAD^I 983)S 

PLU Big Sinks 3-25-30 USA*1 H~ 
j j ob# 1210896.,C * 
3 Rig Latshaw 14 » , Vv" * 

!|Rig:lLatshaw.14 

Local Co-ordinate Reference: 
TVD Reference -
MD Reference: •: 
North Reference: i ii 
Survey Calculation Method: 
Database 

WellJobS 1210896 3r * . 

.WELL'@ 3346:00usft (liatshaw.14)"5 
WELL @ 3340.00usft (Latshaw 14): 
Gnd V * ** ̂  
Minimum Curvature^^* v 

Compass5000 v 

, Survey 

MD 
(usft) 

8,783.00 

8,815.00 

8,847.00 

8,878.00 

8,910.00 

8,942.00 

8,973.00 

9,005.00 

9,037.00 

9,068.00 

9,100.00 

9,132.00 

9,163.00 

9;195.00 

9,227.00 

9,259.00 

9,290.00 

9,322.00 

9,354.00 

9,385.00 

9,417.00 

9,449.00 

9,544.00 

9,639.00 

9,734.00 

9,829.00 

9,924.00 

Inc 

C) 
Azi (azimuth). 

n 
25.40 

26.40 

29.00 

33.60 

37.50 

41.70 

45.40 

49.10 

52.30 

56.20 

60.00 

63.30 

67.40 

71.10-

75.00 

78.40 

81.60 

84.50 

86.90 

90.00 

90.60 

91.90 

92.80 

92.30 

92.40 

94.20 

94.50 

358.70 

1.00 

2.30 

1.10 

359.00 

358.70 

359:00 

0.30 

1.60 

1.40 

1.70 

1.10 

0.70 

- 1:10-

1.20 

0.50 

0.00 

359.70 

359.70 

358.70 

358.60 

358.80 

358.70 

358.30 

359.00 

0.50 

0.00 

TVDSS 
(usft) 

-5,429.60 

-5,458.39 

-5,486.72 

-5,513.20 

-5,539.23 

-5,563.88 

-5,586.34 

-5,608.06 

-5,628.33 

-5,646.44 

-5,663.34 

-5,678.54 

-5,691.46 

-5,702.80 

-5,712.13 

-5,719.49 

-5,724.87 

-5,728.74 

-5,731.14 

-5,731.98 

-5,731.81 

-5,731.11 

-5,727.22 

-5,722.99 

-5,719.10 

-5,713.63 

-5,706.42 

TVD 
(usft) 

8,769.60 

8,798.39 

8,826.72 

8,853.20 

8,879.23 

8,903.88 

8,926.34 

8,948.06 

8,968.33 

8,986.44 

9,003.34 

9,018.54 

9,031.46 

-9,042.80 

9,052.13 

9,059.49 

9,064.87 

9,068.74 

9,071.14 

9,071.98 

9,071.81 

9,071.11 

9,067.22 

9,062.99 

9,059.10 

9,053.63 

9,046.42 

N/S 
(usft) 

11.58 

25.56 

40.43 

56.52 

75.12 

95.51 

116.86 

140.35 

165.11 

190.25 

217.40 

245.55 

273.72 

303.63 

334.23 

365.37 

395.89 

427.65 

459.56 

490.54 

522.53 

554.51 

649.41 

744.28 

839.18 

934.01 

1,028.74 

E/W 
(usft) 

-54.43 

-54.46 

-54.03 

-53.56 

-53.56 

-53.97 

-54.40 

-54.54 

-54.12 

-53.46 

-52.72 

-52.04 

-51.60 

r5.1.13 

-50.51 

-50.05 

-49.92 

-50.00 

-50.17 

-50.60 

-51.36 

-52.08 

-54.15 

-56.64 

-58.87 

-59.29 

-58.88 

V. Sec 
(usft) 

DLeg 
C/1 OOusft) 

11.38 

25.35 

40.22 

56.31 

74.91 

95.30 

116.65 

140.14 

164.90 

190.04 

217.20 

245.35 

273.52 

303.44_ 

334.04 

365.17 

395.70 

427.46 

459.36 

490.34 

522.33 

554.31 

649.20 

744.06 

838.94 

933.78 

1,028.50 

4.27 

4.43 

8.34 

14.97 

12.77 

13.14 

11.95 

11.94 

10.48 

12.59 

11.90 

10.44 

13.28 

11.62 

12.19 

10.84 

10.44 

9.11 

7.50 

10.51 

1.90 

4.11 

0.95 

0.67 

0.74 

2.46 

0.61 

Northing 
(usft) 

419,709.58 

419,723.56 

419,738.43 

419,754.52 

419,773.12 

419,793.51 

419,814.86 

419,838.35 

419,863.11 

419,888.25 

419,915.40 

419,943.55 

419,971.72 

420,001.63 

420,032.23 

420,063.37 

420,093.89 

420,125.65 

420,157.56 

420,188.54 

420,220.53 

420,252.51 

420,347.41 

420,442.28 

420,537.18 

420,632.01 

420,726.74 

-Easting 

(usft) 

685,560.43 

685,560.39 

685,560.83 

685,561.30 

685,561.30 

685,560.88 

685,560.46 

685,560.32 

685,560.74 

685,561.40 

685,562.13 

685,562.82 

685,563.26 

685^563.73 

685,564.34 

685,564.81 

685,564.94 

685,564.85 

685,564.69 

685,564.25 

685,563.50 

685,562.77 

685,560.70 

685,558.22 

685,555.98 

685,555.57 

685,555.98 

10/17/12 6:27:55AM Page 5 COMPASS 5000.1 Build 56 



J PHOENIX , 
Chesapeake Energy, Survey Report 

Company: r 
Project 
Site 
Well 

: Wellbore: ' :-; 
Design 

Chesapeake Operating Inc. >• . H-
Eddy,Countyf.New'Mexico.(NADil983)?»?V!; 
PLU Big Sinks 3-25-30 USA 1H 1 

Job"# 1210896 , „ t j . »,„ " x 

Rig"*Latshaw 14 ». ** * * ' ~ 
Rig"*Latshaw 14'^. "* »' i" -t /• 

j , i » r ^ , , 

s * 

f v I 

Local Co-ordinate Reference 
TVD Reference 
MD Reference 
North Reference 
Survey Calculation Method: ; -L : 
Database *" 1 

jwe l l Job #12108961 
£ |WELL"@ 3340 OOusft (Latshaw 14) „ 

IWELL® 3340 OOusft (Latshaw 14) 

Gnd ! • * * " 
"* j Minimum Curvature V >» 
HCompass5000 J * "J,*. * * 

I 
' » 

Survey 
*?"..".', : : : ^ i i , , i " ' 

""• ' '•'' ̂  " 
,-~ '̂ * 

' Easting 

t(usft) 
MD 

(usft) 
Inc Azi (azimuth) 

n v n 
TVD ' . it 
(usft) 

TVD 
(usft) 

N/S 
(usft) 

E<W 
(usft) 

V. Sec 
(usft) 

i * DLeg 
(*/1 OOusft) 

Northing 
(usft) 

' Easting 

t(usft) 

10,019.00 93.10 0.70 -5,700.13 9,040.13 1,123.52 -58:30 1,123.29 1.65 420,821.52 685,556.56 

10,115.00 92.10 2.00 -5,695.77 9,035.77 1,219.39 -56.04 1,219.17 1.71 420,917.39 685,558.82 

10,210.00 91.30 1.00 -5,692.95 9,032.95 1,314.32 -53.55 1,314.10 1.35 421,012.32 685,561.31 

10,305.00 90.90 0.50 -5,691.13 9,031.13 1,409.29 -52.31 1,409.08 0.67 421,107.29 685,562.55 

10,400.00 91.60 1.50 -5,689.06 9,029.06 1,504.25 -50.65 1,504.05 1.28 421,202.25 685,564.21 

10,495.00 90.20 2.90 -5,687.56 9,027.56 1,599.17 -47.00 1,598.97 2.08. 421,297.17 685,567.85 

10,591.00 89.10 3.90 -5,688.15 9,028.15 1,694.99 -41.31 1,694.82 1.55 421,392.99 685,573.55 

10,686.00 87.90 3.90 -5,690.64 9,030.64 1,789.74 -34.85 1,789.59 1.26 421,487.74 685,580.01 

10,781.00 88.20 3.10 -5,693.87 9,033.87 1,884.51 -29.05 1,884.38 0.90 421,582.51 685,585.80 

10,876.00 87.90 2.70 -5,697.10 9,037.10 1,979.33 -24.25 1,979.22 0.53 421,677.33 685,590.61 

10,971.00 89.00 0.70 -5,699.67 9,039.67 2,074.25 -21.43 2,074.15 2.40 421,772.25 685,593.42 

11,066.00 87.80 0.50 -5,702.32 9,042.32 2,169.20 -20.44 2,169.11 1.28 421,867.20 685,594.42 

11,161.00 89.40 0.50 -5,704.65 9,044.65 2,264.17 -19.61 2,264.08 1.68 421,962.17 685,595.25 

11,256.00 88.00 0.10 -5,706.80 9,046.80 2,359.14 -19.11 2,359.05 1.53 422,057.14 685,595.74 

11,351.00 89.50 359.60 -5,708.87 9,048.87 2,454.TT ~ ~ -19.36" 2,45432 '1.66 422,152.11 68b,b95.4y 

11,447.00 91.30 359.90 -5,708.20 9,048.20 2,550.11 -19.78 2,550.01 1.90 422,248.11 685,595.08 

11,542.00 91.60 359.20 -5,705.80 9,045.80 2,645.07 -20.53 2,644.97 0.80 422,343.07 685,594.33 

11,637.00 90.30 358.70 -5,704.22 9,044.22 2,740.04 -22.27 2,739.93 1.47 422,438.04 685,592.59 

11,732.00 91.40 359.10 -5,702.81 9,042.81 2,835.01 -24.09 2,834.90 1.23 422,533.01 685,590.77 

11,826.00 91.10 358.70 -5,700.76 9,040.76 2,928.97 -25.90 2,928.85 0.53 422,626.97 685,588.96 

11,922.00 90.80 0.40 -5,699.17 9,039.17 3,024.95 -26.65 3,024.83 1.80 422,722.95 685,588.21 

12,017.00 89.60 0.70 -5,698.84 9,038.84 3,119.94 -25.74 3,119.82 1.30 422,817.94 685,589.12 

12,112.00 88.40 0.50 -5,700.50 9,040.50 3,214.92 -24.74 3,214.80 1.28 422,912.92 685,590.11 

12,207.00 90.20 1.20 -5,701.66 9,041.66 3,309.90 -23.33 3,309.79 2.03 423,007.90 685,591.52 

12,302.00 88.70 0.40 -5,702.57 9,042.57 3,404.88 -22.01 3,404.77 1.79 423,102.88 685,592.85 

12,397.00 89.40 1.00 -5,704.15 9,044.15 3,499.86 -20.85 3,499.76 0.97 423,197.86 685,594.01 

12,492.00 90.20 1.20 -5,704.48 9,044.48 3,594.84 -19.02 3,594.74 0.87 423,292.84 685,595.83 
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PHOENIX 
•-.TICMNOIOOY.SEKVICIJ Chesapeake Energy, Survey Report 

Company 
Project 

!sifefll||jj 
.-J II 
Wcllbore 
Design 

' Chesapeake Operatinglnc.'jsg 
Eddy:CountysNew:Mexico;(NADi,1983) 
PLU Big Sinks 3-25-30 USA 1H \ 
Job #1210896 " '/ , 
Rig" Latshaw 14*J iv^"* ~% * < ^ * ., ^ ^ >• 
Rig Latshaw 14 v* j:*.;,' t 

Local Co-ordinate Reference 
TVD Refcron 
MD Rofprenc 
North Reference 
Survev Calculation Method 
Databa 

Wel|rjob;#'.1210896* ? 
WELL*'® 3340* OOusft (Latshaw 14) 

fWEL%(§y3340:b0usft (Latshaw 14) 

•jMinimum Curvature*' * \ * 
Compass5000 4 * . 4 

(usft) 
Inc Azi (azimuth) TVDSS 

(usft (usfl) (tisft) 
E/W 

(usft) 
V Sec 
(usfl) 

DLeg 
(/1 OOusft) 

Northing 
(usft 

Easting 
(usft) 

12,587.00 89.50 0.70 -5,704.73 9,044.73 3,689.83 -17.45 3,689.73 0.91 423,387.83 685,597.41 

12,682.00 89.30 359.90 -5,705.72 9,045.72 3,784.82 -16.95 3,784.73 0.87 423,482.82 685,597.91 

12,777.00 88.90 359.00 -5,707.21 9,047.21 3,879.80 -17.86 3,879.71 1.04 423,577.80 685,596.99 

12,872.00 89:80 358.60 -5,708.29 9,048.29 3,974.78 -19.85 3,974.67 1.04 423,672.78 685,595.00 

12,967.00 91.30 359.80 -5,707.38 9,047.38 4,069.76 -21.18 4,069.65 2.02 423,767.76 685,593.68 

13,062.00 92.10 1.40 -5,704.56 9,044.56 4,164.71 -20.18 4,164.60 1.88 423,862.71 685,594.67 

13,157.00 92:00 0.80 -5,701.16 9,041.16 4,259.63 -18.36 4,259.53 0.64 423,957.63 685,596.50 

13,252.00 91.80 0.80 -5,698.01 9,038.01 4,354.57 -17.04 4,354.47 0.21 424,052.57 685,597.82 

13,347.00 92.00 359.30 -5,694.86 9,034.86 4,449.51 -16.95 4,449.41 1.59 424,147.51 685,597.90 

13,442.00 91.50 0:30 -5,691.96 9,031.96 4,544.47 -17.28 4,544.37 1.18 424,242.47 685,597.57 

13,538.00 91.10 1.30 -5,689.78 9,029.78 4,640.43 -15.94 4,640.33 1.12 424,338.43 685,598.91 

13,633.00 90.50 0.50 -5,688.46 9,028.46 4,735.41 -14.45 4,735.32 1.05 424,433.41 685,600.40 

13,727.00 90.20 0.50 -5,687.88 9,027.88 4,829.40 -13.63 4,829.31 0.32 424,527.40 685,601.22 

13,823.00 90.30 359.50 -5,687.46 9,027.46 4,925.40 -13.63 4,925.31 1.05 424,623.40 685,601.22 

13,884.00 90.20 359.00 -5,687.20 9,027.20 4,986.39 -14.43 4,986.30 0.84 424,684.39 685,600.43 

ggLas?Woen!^firwi 
13,934.00 

)3jujrveyS®il 
~" ' * 90.20 359.00 9.027.02 mmmmsm 

5.036.39 

» 
-15.30 5.036.29 mm 

0.00 
424.734.39 warn 

685.599.55 
Projection to TD ( § 139347MD A' * * \ *. i f 

Survey Annotations 

Measured Vertical Local Coordinat ' 
Depth Depth +N/-S +E/-W 

^ 1 1 1 (usft) (usft) (usft) Comment 

203.00 203.00 -0.32 -0.63 First Phoenix MWD Surveys @ 203' MD 

13,884.00 9,027.20 4,986.39 -14.43 Last Phoenix MWD Surveys @ 13884'MD 

13,934.00 9,027.02 5,036.39 -15.30 Projection to TD @ 13934' MD 
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PHOENIX 
.T ICHNOIOGY SEKViCl] Chesapeake Energy. Survey Report 

Company: • 
Project 
Site 
Well 
Wellbore: ••• -. 
Design 

(Chesapeake Operating Inc. ; •, 
jEddy County New Mexico (NAD 1983) 
5 PLU Big Sinks 3-25-30 USA 1H * V * % 

j ' jobf l 1210896* *. 1 "* 
jRig Latshaw W 3 * * 
jRig Latshaw 14 . ** " 

,:.:."...,..;?f."^;v 

v,r ;^*p*|^i.1vi;?-1' 

Local Co-ordinate Reference 
• TVD Reference 

MD Reference 
North Reference 
Survey Calculation Method 
Database 

WellJob# 1210896 „ 4 " ~" >' f ' 
WELL @ 3340 OOusft (Latshaw 1*4) * j f c j , d 
WELL@334d*00usft(Latshaw.14) < ^ "2 J 
Grid ' r , * i * * * * } 
Minimum Curvature , - * » -< j 
Compass5000 -<• - 4 * A 

Checked By: Approved By: Date: 
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PLU Big Sinks 3-25-30 USA 1H F ina l S u r v e y s . t x t 

Chesapeake Operating Inc. 
Job # 1210896 - Phoenix MWD 

Eddy County, New Mexico (NAD 
PLU Big Sinks 3-25-30 USA 1H 
Your Ref: 

Measured 
UTM Coordinates 
Depth i n c l . Azim. 

Northings Eastings 
( f t ) 

( f t ) ( f t ) 
0 00 0 000 0.000 

419698 000 N 685614.857 E 
203 00 0 400 242.700 

419697 675 N 685614.227 E 
390 00 0 400 224.700 

419696 912 N 685613.188 E 
544 00 0 400 284.100 

419696 661 N 685612.289 E 
734 00 0 800 3.700 

419698 146 N 685611.731 E 
925 00 1 200 15.000 

419701 408 N 685612.335 E 
1015 00 1 300 357.400 

419703 338 N 685612.532 E 
1241 00 1 500 326.000 

419708 352 N 685610.762 E 
1431 00 1 100 318.600 

419711 781 N 685608.165 E 
1621 00 1 200 305.700 

419714 310 N 685605.343 E 
1812 00 1 400 311.800 

419717 033 N 685601.980 E 
2002 00 1 200 315.700 

419720 004 N 685598.860 E 
2192 00 1 200 297.100 

419722 334 N 685595.699 E 
2382 00 1 500 266.700 

419723 097 N 685591.446 E 
2573 00 1 700 255.300 

419722 234 N 685586.209 E 
2762 00 1 200 250.800 

419720 872 N 685581.629 E 
2951 00 1 200 259.800 

419719 871 N 685577.812 E 
3139 00 1 000 255.700 

419719 117 N 685574.285 E 
3328 00 0 800 174.300 

419717 397 N 685572.818 E 
3517 00 1 200 155.900 

419714 277 N 685573.757 E 
3706 00 1 800 154.000 

419709 803 N 685575.866 E 
3919 00 1 200 158.300 

419704 724 N 685578.157 E 
4109 00 1 200 151.800 

419701 122 N 685579.833 E 
4299 00 1 100 149.700 

urveys 

1983) 
l 

! Sub-Sea v e r t i c a l 
V e r t i c a l Dogleg 
I Depth Depth 
Section Rate 
( f t ) ( f t ) 

( f t ) (VIOOft) 
-3340 00 0.00 

0 00 0.00 
-3137 00 203.00 

-0 33 0.20 
-2950 01 389.99 

-1 09 0.07 
-2796 01 543.99 

-1 35 0.26 
-2606 02 733.98 

0 13 0.44 
-2415 05 924.95 

3 40 0.23 
-2325 07 1014.93 

5 33 0.44 
-2099 13 1240.87 

10 34 0.35 
-1909 18 1430.82 

13 76 0.23 
-1719 22 1620.78 

16 27 0.15 
-1528 27 1811.73 

18 98 0.13 
-1338 32 2001.68 

21 94 0.12 
-1148 36 2191.64 

24 26 0.20 
-958 41 2381.59 
25 01 0.40 

-767 48 2572.52 
24 12 0.20 

-578 54 2761.46 
22 74 0.27 

-389 59 . 2950.41 
21 73 0.10 

-201 62 3138.38 
20 96 0.11 
-12 64 3327.36 
19 24 0.63 
176 33 3516.33 
16 12 0.27 
365 27 3705.27 
11 65 0.32 
578 19 3918.19 
6 58 0.29 

768 15 4108.15 
2 99 0.07 

958 11 4298.11 
Page 1 

Local Coordinates 

Northings Eastings 

( f t ) ( f t ) 

0.00 N 0 00 E 

0.32 S 0 63 W 

1.09 S 1 67 W 

1.34 S 2 57 w 

0.15 N 3 13 w 

3.41 N 2 52 w 

5.34 N 2 32 w 

10.35 N 4 10 w 

13.78 N 6 69 w 

16.31 N 9 51 w 

19.03 N 12 88 w 

22.00 N 16 00 w 

24.33 N 19 16 w 

25.10 N 23 41 w 

24.23 N 28 65 w 

22.87 N 33 23 w 

21.87 N 37 05 w 

21.12 N 40 57 w 

19.40 N 42 04 w 

16.28 N 41 10 w 

11.80 N 38 99 w 

6.72 N 36 70 w 

3.12 N 35 02 w 

0.21 S 33 16 w 



PLU Big Sinks 3-25-30 USA lH F ina l Su rveys . t x t 
419697 794 N 685581.693 E -0 33 0.06 
4489 00 1 000 148.500 : 1148 08 4488.08 3 19 S 31 38 W 

419694 805 N 685583.480 E 1 -3 32 0.05 
4680 00 1 100 139.900 i 1339 05 4679.05 6 02 S 29 33 w 

419691 982 N 685585.532 E -6 13 0.10 
4870 00 0 700 152.600 1 1529 03 4869.03 8 44 S 27 62 w 

419689 556 N 685587.240 E 1 . -8 55 0.23 
5060 00 0 500 148.400 1 1719 02 5059.02 10 18 S 26 65 w 

419687 820 N 685588.209 E ' -10 28 0.11 
5250 00 0 400 151.200 i 1909 01 5249.01 11 47 S 25 89 w 

419686 533 N 685588.963 E 1 -11 57 0.05 
5441 00 0 500 156.800 j 2100 01 5440.01 12 82 s 25 24 w 

419685 182 N 685589.612 E 1 .-12 91 0.06 
5631 00 0 600 182.100 , 2290 00 5630.00 14 57 s 24 95 w 

419683 426 N 685589.902 E I -14 67 0.14 
5821 00 0 500 168.900 , 2479 99 5819.99 16 38 s 24 83 w 

419681 619 N 685590.026 E ! -16 48 0.08 
6011 00 0 700 160.600 2669 98 6009.98 18 29 s 24 29 w 

419679 710 N 685590.571 E i -18 38 0.11 
6201 00 1 000 174.500 2859 96 6199.96 21 03 s 23 74 w 

419676 965 N 685591.115 E 1 -21 13 0.19 
6392 00 0 900 189.300 3050 93 6390.93 24 17 s 23 82 w 

419673 826 N 685591.032 E 1 -24 27 0.14 
6582 00 1 000 202.100 3240 90 6580.90 27 18 s 24 69 w 

419670 817 N 685590.168 E 1 "27 28 0.12 
6772 00 1 300 217.400 , 3430 87 6770.87 30 43 s 26 62 w 

419667 569 N 685588.235 E , -30 53 0.22 
6962 00 1 300 206.600 3620 82 6960.82 34 07 s 28 90 w 

419663 929 N 685585.961 E , -34 18 0.13 
7152 00 1 400 207.100 ' 3810 77 7150.77 38 06 s 30 92 w 

419659 936 N 685583.938 E | -38 18 0.05 
7342 00 1 400 201.500 4000 71 7340.71 42 29 s 32 83 w 

419655 710 N 685582.030 E ! -42 42 0.07 
7532 00 1 300 208.400 ! 4190 66 7530.66 46 35 s 34 70 w 

419651 655 N 685580.154 E I -46 48 0.10 
7723 00 1 700 211.700 4381 59 7721.59 50 66 s 37 22 w 

419647 338 N 685577.635 E ! -50 80 0.21 
7912 00 1 200 221.700 4570 53 7910.53 54 52 s 40 01 w 

419643 476 N 685574.845 E [ -54 68 0.30 
8103 00 1 900 258.700 1 4761 46 8101.46 56 64 s 44 45 w 

419641 362 N 685570.410 E : -56 81 0.62 
8293 00 0 600 269.800 4951 41 8291.41 57 26 s 48 53 w 

419640 741 N 685566.326 E . -57 44 0.69 
8483 00 0 600 255.900 1 5141 40 8481.40 57 50 s 50 49 w 

419640 495 N 685564.367 E 1 • -57 70 0.08 
8561 00 3 800 350.300 1 5219 35 8559.35 55 06 s 51 32 w 

419642 944 N 685563.535 E < -55 25 4.99 
8593 00 9 100 352.200 1 5251 13 8591.13 51 50 s 51 84 w 

419646 499 N 685563.012 E -51 70 16.57 
8625 00 13 500 351.100 1 5282 50 8622.50 45. 30 s 52 77 w 

419652 700 N 685562.090 E -45 50 13.77 
8656 00 17 800 355.200 5312 35 8652.35 37. 00 s 53 72 w 

419661 000 N 685561.134 E -37 21 14.31 
8688 00 21. 700 358.400 5342. 46 8682.46 26. 21 s 54 30 w 

419671 792 N 685560.559 E -26. 42 12.64 
8720. 00 22. 700 1.200 5372. 09 8712.09 14. 12 s 54 33 w 

419683. 880 N 685560.523 E -14. 33 4.55 
8751. 00 24. 100 359.700 5400. 54 8740.54 1. 81 s 54. 24 w 

419696. 190 N 685560.615 E -2. 02 4.91 
8783. 00 25. 400 358.700 5429. 60 8769.60 11. 58 N 54. 43 w 

419709. 585 N 685560.425 E 11. 38 4.27 
8815. 00 26. 400 1.000 5458. 39 8798.39 25. 56 N 54. 46 w 

419723. 560 N 685560.394 E 25. 35 4.43 
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PLU Big s inks 3-25-30 USA 1H F ina l Su rveys . t x t 
8847 00 29 000 2.300 , 5486 72 8826.72 40 43 N 54 03 w 

419738 426 N 685560 829 E 1 40 22 8.34 
8878 00 33 600 1.100 1 5513 20 8853.20 56 52 N 53 56 w 

419754 520 N 685561 296 E ! 56 31 14.97 
8910 00 37 500 359.000 1 5539 23 8879.23 75 12 N 53 56 w 

419773 119 N 685561 296 E 1 74 91 12.77 
8942 00 41 700 358.700 1 5563 88 8903.88 95 51 N 53 97 w 

419793 508 N 685560 884 E , 95 30 13.14 
8973 00 45 400 359.000 1 5586 34 8926.34 116 86 N 54 40 w 

419814 858 N 685560 457 E ; 116 65 11.95 
9005 00 49 100 0.300 i 5608 06 8948.06 140 35 N 54 54 w 

419838 351 N 685560 322 E i 140 14 11.94 
9037 00 52 300 1.600 5628 33 8968.33 165 11 N 54 12 w 

419863 106 N 685560 739 E i 164 90 10.48 
9068 00 56 200 1.400 5646 44 8986.44 190 25 N 53 46 w 

419888 252 N 685561 396 E ! 190 04 12.59 
9100 00 60 000 1.700 , 5663 34 9003.34 217 40 N 52 72 w 

419915 404 N 685562 132 E 217 20 11.90 
9132 00 63 300 1.100 i 5678 54 9018.54 245 55 N 52 04 w 

419943 553 N 685562 818 E ' 245 35 10.44 
9163 00 67 400 0.700 i 5691 46 9031.46 273 72 N 51 60 w 

419971 719 N 685563 259 E 273 52 13.28 
9195 00 71 100 1.100 ! 5702 80 9042.80 303 63 N 51 13 w 

420001 634 N 685563 730 E i 303 44 11.62 
9227 00 75 000 1.200 ! 5712 13 9052.13 334 23 N 50 51 w 

420032 232 N 685564 345 E : 334 04 12.19 
9259 00 78 400 0.500 1 5719 49 9059.49 365 37 N 50 05 w 

420063 365 N 685564 805 E , 3 6 5 17 10.84 
9290 00 81 600 0.000 5724 87 9064.87 395 89 N 49 92 w 

420093 890 N 685564 938 E i 395 70 10.44 
9322 00 84 500 359.700 , 5728 74 9068.74 427 65 N 50 00 w 

420125 651 N 685564 854 E 1 427 46 9.11 
9354 00 86 900 359.700 5731 14 9071.14 459 56 N 50 17 w 

420157 559 N 685564 687 E | 459 36 7.50 
9385 00 90 000 358.700 5731 98 9071.98 490 54 N 50 60 w 

420188 540 N 685564 254 E 490 34 10.51 
9417 00 90 600 358.600 1 5731 81 9071.81 522 53 N 51 36 w 

420220 531 N 685563 500 E , 522 33 1.90 
9449 00 91 900 358.800 1 5731 11 9071.11 554 51 N 52 08 w 

420252 514 N 685562 775 E ' 554 31 4.11 
9544 00 92 800 358.700 5727 22 9067.22 649 41 N 54 15 w 

420347 411 N 685560 704 E 1 649 20 0.95 
9639 00 92 300 358.300 5722 99 9062.99 744 28 N 56 64 w 

420442 284 N 685558 220 E | 744 06 0.67 
9734 00 92 400 359.000 , 5719 10 9059.10 839 18 N 58 87 w 

420537 177 N 685555 983 E 838 94 0.74 
9829 00 94 200 0.500 5713 63 9053.63 934 01 N 59 29 w 

420632 012 N 685555 568 E 933 78 2.46 
9924 00 94 500 0.000 5706 42 9046.42 1028 74 N 58 88 w 

420726 737 N 685555 982 E 1028 50 0.61 
10019 00 93 100 0.700 5700 13 9040.13 1123 52 N 58 30 w 

420821 523 N 685556 561 E 1123 29 1.65 
10115 00 92 100 2.000 5695 77 9035.77 1219 39 N 56 04 w 
420917 394 N 685558 821 E 1219 17 1.71 
10210 00 91 300 1.000 5692 95 9032.95 1314 32 N 53 55 w 

421012 318 N 685561 307 E 1314 10 1.35 
10305 00 90 900 0.500 5691 13 9031.13 1409 29 N 52 31 w 

421107 292 N 685562 550 E 1409 08 0.67 
10400 00 91 600 1.500 5689 06 9029.06 1504 25 N 50 65 w 

421202 253 N 685564 207 E 1504 05 1.28 
10495 00 90 200 2.900 5687 56 9027.56 1599 17 N 47 00 w 
421297 167 N 685567 854 E 1598 97 2.08 
10591 00 89 100 3.900 5688 15 9028.15 1694 99 N 41 31 w 
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PLU Big sir iks 3-25-30 USA 1H Final Surveys.txt 
421392 993 N 685573 547 E 1694 82 1.55 
10686 00 87 900 3.900 5690 64 9030.64 1789 74 N 34 85 W 

421487 739 N 685580 006 E 1789 59 1.26 
10781 00 88 200 3.100 5693 87 9033.87 1884 51 N 29 05 W 

421582 506 N 685585 802 E 1884 38 0.90 
10876 00 87 900 2.700 5697 10 9037.10 1979 33 N 24 25 w 

421677 329 N 685590 606 E 1979 22 0.53 
10971 00 89 000 0.700 5699 67 9039.67 2074 25 N 21 43 w 

421772 246 N 685593 422 E 2074 15 2.40 
11066 00 87 800 0.500 5702 32 9042.32 2169 20 N 20 44 w 

421867 202 N 685594 417 E 2169 11 1.28 
11161 00 89 400 0.500 5704 65 9044.65 2264 17 N 19 61 w 

421962 167 N 685595 245 E 2264 08 1.68 
11256 00 88 000 0.100 5706 80 9046.80 2359 14 N 19 11 w 

422057 139 N 685595 743 E 2359 05 1.53 
11351 00 89 500 359.600 5708 87 9048.87 2454 11 N 19 36 w 

422152 113 N 685595 494 E 2454 02 1.66 
11447 00 91 300 359.900 5708 20 9048.20 2550 11 N 19 78 w 

422248 105 N 685595 075 E 2550 01 1.90 
11542 00 91 600 359.200 5705 80 9045.80 2645 07 N 20 53 w 

422343 071 N 685594 329 E 2644 97 0.80 
11637 00 90 300 358.700 5704 22 9044.22 2740 04 N 22 27 w 

422438 040 N 685592 589 E 2739 93 1.47 
11732 00 91 400 359.100 5702 81 9042.81 2835 01 N 24 09 w 

422533 010 N 685590 765 E 2834 90 1.23 
11826 00 91 100 358.700 5700 76 9040.76 2928 97 N 25 90 w 

422626 970 N 685588 961 E 2928 85 0.53 
11922 00 90 800 0.400 5699 17 9039.17 3024 95 N 26 65 w 

422722 951 N 685588 207 E 3024 83 1.80 
12017 00 89 600 0.700 5698 84 9038.84 3119 94 N 25 74 w 

422817 944 N 685589 119 E 3119 82 1.30 
12112 00 88 400 0.500 5700 50 9040.50 3214 92 N 24 74 w 

422912 922 N 685590 114 E 3214 80 1.28 
12207 00 90 200 1.200 5701 66 9041.66 3309 90 N 23 33 w 

423007 900 N 685591 523 E 3309 79 2.03 
12302 00 88 700 0.400 5702 57 9042.57 3404 88 N 22 01 w 

423102 883 N 685592 849 E 3404 77 1.79 
12397 00 89 400 1.000 5704 15 9044.15 3499 86 N 20 85 w 

423197 862 N 685594 010 E 3499 76 0.97 
12492 00 90 200 1.200 5704 48 9044.48 3594 84 N 19 02 w 

423292 843 N 685595 834 E 3594 74 0.87 
12587 00 89 500 0.700 5704 73 9044.73 3689 83 N 17 45 w 

423387 829 N 685597 409 E 3689 73 0.91 
12682 00 89 300 359.900 5705 72 9045.72 3784 82 N 16 95 w 

423482 822 N 685597 906 E 3784 73 0.87 
12777 00 88 900 359.000 5707 21 9047.21 3879 80 N 17 86 w 

423577 804 N 685596 994 E , 3879 71 1.04 
12872 00 89 800 358.600 5708 29 9048.29 3974 78 N 19 85 w 

423672 776 N 685595 005 E 3974 67 1.04 
12967 00 91 300 359.800 , 5707 38 9047.38 4069 76 N 21 18 w 

423767 758 N 685593 679 E 4069 65 2.02 
13062 00 92 100 1.400 5704 56 9044.56 4164 71 N 20 18 w 

423862 707 N 685594 673 E 4164 60 1.88 
13157 00 92 000 0.800 5701 16 9041.16 4259 63 N 18 36 w 

423957 628 N 685596 495 E 4259 53 0.64 
13252 00 91 800 0.800 5698 01 9038.01 4354 57 N 17 04 w 

424052 567 N 685597 821 E 4354 47 0.21 
13347 00 92 000 359.300 5694 86 9034.86 4449 51 N 16 95 w 

424147 512 N 685597 904 E 4449 41 1.59 
13442 00 91 500 0.300 5691 96 9031.96 4544 47 N 17 28 w 

424242 466 N 685597 572 E 4544 37 1.18 
13538 00 91 100 1.300 5689 78 9029.78 4640 43 N 15 94 w 

424338 430 N 685598 912 E 4640 33 1.12 
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PLU Big sinks 3-25-30 USA 1H Final Surveys.txt 
13633 00 90 500 0.500 5688 46 9028.46 4735 41 N 14 45 w 
424433 408 N 685600.404 E 4735 32 1.05 
13727 00 90 200 0.500 5687 88 9027.88 4829 40 N 13 63 w 
424527 402 N 685601.225 E 4829 31 0.32 
13823 00 90 300 359.500 5687 46 9027.46 4925 40 N 13 63 w 
424623 400 N 685601.225 E 4925 31 1.05 
13884 00 90 200 359.000 5687 20 9027.20 4986 39 N 14 43 w 
424684 394 N 685600.426 E 4986 30 0.84 
13934 00 90 200 359.000 5687 02 9027.02 5036 39 N 15 30 w 
424734 386 N 685599.554 E 5036 29 0.00 

All data are in feet unless otherwise stated. Directions and coordinates are 
relative to Grid North. j 

Vertical depths are relative to WELL. Northings and Eastings are relative to Well. 

The Dogleg Severity is in Degrees per 100 feet. 
vertical section is from Slot and calculated along an Azimuth of 0.220° (Grid). 
Coordinate System is North American Datum 1983 US State Plane 1983, New Mexico 
Eastern Zone. t 

Grid Convergence at Surface is 0.248°. 

Based upon Minimum cu rva tu re type c a l c u l a t i o n s , a t a Measured Depth o f 1 3 9 3 4 . 0 0 f t . , 
the Bottom Hole Displacement i|s 5 0 3 6 . 4 1 f t . , i n the D i r e c t i o n o f 0.220° ( G r i d ) . 
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I 
I 

MD Inc Az TVDSS, TVD N/S E/W 
0 0 0 -3340 0 0 N 0 E 

203 0.4 242.7 -3137 203 0.32 S 0.63 W 

390 0.4 224.7 -2950.01 389.99 1.09 S 1.67 W 

544 0.4 284.1 -2796.01 543.99 1.34 S 2.57 W 

734 0.8 3.7 -2606.02 
| 

733.98 0.15 N 3.13 W 

925 1.2 15 -2415.05 924.95 3.41 N 2.52 W 

1015 1.3 357.4 -2325.07 1014.93 5.34 N 2.32 W 

1241 1.5 326 | 
-2099.13 

1240.87 10.35 N 4.1 W 

1431 1.1 318.6 -1909.18 1430.82 13.78 N 6.69 W 

1621 1.2 305.7 -1719.22 1620.78 16.31 N 9.51 W 

1812 1.4 311.8 -1528.27 1811.73 19.03 N 12.88 W 
2002 1.2 315.7 -1338.32 2001.68 22 N 16 W 
2192 1.2 297.1 -1148.36 2191.64 24.33 N 19.16 W 
2382 1.5 266.7 -958.41 2381.59 25.1 N 23.41 W 
2573 1.7 255.3 -767.48 2572.52 24.23 N 28.65 W 
2762 1.2 250.8 -578.54 2761.46 22.87 N 33.23 W 
2951 1.2 259.8 -389.59 

| 
2950.41 21.87 N 37.05 W 

3139 1 255.7 -201.62 3138.38 21.12 N 40.57 W 
3328 0.8 174.3 -12.64 3327.36 19.4 N 42.04 W 
3517 1.2 155.9 176.33 3516.33 16.28 N 41.1 W 
3706 1.8 154 365.27 3705.27 11.8 N 38.99 W 
3919 1.2 158.3 578.19 3918.19 6.72 N 36.7 W 
4109 1.2 151.8 768.15 

| 
4108.15 3.12 N 35.02 W 

4299 1.1 149.7 958.11 4298.11 0.21 S 33.16 W 
4489 1 148.5 1148.08 4488.08 3.19 S 31.38 W 

4680 1.1 139.9 1339.05 4679.05 6.02 S 29.33 W 

4870 0.7 152.6 1529.03 4869.03 8.44 S 27.62 W 
5060 0.5 148.4 1719.02 5059.02 10.18 S 26.65 w 
5250 0.4 151.2 1909.01 5249.01 11.47 S 25.89 w 
5441 0.5 156.8 2100.01 5440.01 12.82 S 25.24 w 
5631 0.6 182.1 2290 5630 14.57 S 24.95 w 
5821 0.5 168.9 2479.99 5819.99 16.38 S 24.83 w 
6011 0.7 160.6 2669.98 •6009.98 18.29 S 24.29 w 
6201 1 174.5 2859.96 

| 
6199.96 21.03 S 23.74 w 

6392 0.9 189.3 3050.93 6390.93 24.17 S 23.82 w 
6582 1 202.1 32̂ 0.9 6580.9 27.18 S 24.69 w 
6772 1.3 217.4 3430.87 6770.87 30.43 S 26.62 w 
6962 1.3 206.6 j 

3620.82 
1 

6960.82 34.07 S 28.9 w 
7152 1.4 207.1 3810.77 7150.77 38.06 S 30.92 w 
7342 1.4 201.5 4000.71 7340.71 42.29 S 32.83 w 
7532 1.3 208.4 4190.66 7530.66 46.35 S 34.7 w 
7723 1.7 211.7 4381.59 7721.59 50.66 S 37.22 w 
7912 1.2 221.7 4570.53 7910.53 54.52 s 40.01 w 
8103 1.9 258.7 4761.46 8101.46 56.64 s 44.45 w 
8293 0.6 269.8 4951.41 8291.41 57.26 s 48.53 w 
8483 0.6 255.9 5141.4 8481.4 57.5 s 50.49 w 



8561 3.8 350.3 5219,35 8559.35 55.06 S 51.32 W 
8593 9.1 352.2 5251.13 8591.13 51.5 S 51.84 W 

8625 13.5 351.1 5282.5 8622.5 45.3 S 52.77 W 

8656 17.8 355.2 5312.35 8652.35 37 S 53.72 W 

8688 21.7 358.4 5342.46 8682.46 26.21 S 54.3 W 

8720 22.7 1.2 5372.09 8712.09 14.12 S 54.33 W 

8751 24.1 359.7 5400.54 8740.54 1.81 S 54.24 W 

8783 25.4 358.7 5429.6 8769.6 11.58 N 54.43 W 

8815 26.4 1 5458.39 8798.39 25.56 N 54.46 W 

8847 29 2.3 5486.72 8826.72 40.43 N 54.03 W 

8878 33.6 1.1 5513.2 8853.2 56.52 N 53.56 W 
8910 37.5 359 5539.23 8879.23 75.12 N 53.56 W 

8942 41.7 358.7 5563.88 8903.88 95.51 N 53.97 W 

8973 45.4 359 5586.34 8926.34 116.86 N 54.4 W 
9005 49.1 0.3 5608.06 8948.06 140.35 N 54.54 W 
9037 52.3 1.6 5628.33 8968.33 165.11 N 54.12 W 
9068 56.2 1.4 5646.44 8986.44 190.25 N 53.46 W 
9100 60 1.7 5663.34 9003.34 217.4 N 52.72 W 
9132 63.3 1.1 5678.54 9018.54 245.55 N 52.04 W 
9163 67.4 0.7 5691.46 9031.46 273.72 N 51.6 W 

9195 71.1 1.1 5702.8 9042.8 303.63 N 51.13 W 

9227 75 1.2 5712.13 9052.13 334.23 N 50.51 W 

9259 78.4 0.5 5719.49 9059.49 365.37 N 50.05 W 
9290 81.6 0 5724-87 9064.87 395.89 N 49.92 W 
9322 84.5 359.7 5728.74 9068.74 427.65 N 50 W 

9354 86.9 359.7 | 
5731.14 

9071.14 459.56 N 50.17 W 

9385 90 358.7 5731.98 9071.98 490.54 N 50.6 w 
9417 90.6 358.6 5731.81 9071.81 522.53 N 51.36 w 
9449 91.9 358.8 5731.11 9071.11 554.51 N 52.08 w 
9544 92.8 358.7 5727.22 9067.22 649.41 N 54.15 w 
9639 92.3 358.3 5722.99 9062.99 744.28 N 56.64 w 
9734 92.4 359 5719.1 9059.1 839.18 N 58.87 w 
9829 94.2 0.5 5713.63 9053.63 934.01 N 59.29 w 
9924 94.5 0 5706.42 9046.42 1028.74 N 58.88 w 
10019 93.1 0.7 5700.13 9040.13 1123.52 N 58.3 w 
10115 92.1 2 5695.77 

| 
9035.77 1219.39 N 56.04 w 

10210 91.3 1 5692.95 9032.95 1314.32 N 53.55 w 
10305 90.9 0.5 569b..13 9031.13 1409.29 N 52.31 w 
10400 91.6 1.5 | 

5689.06 
9029.06 1504.25 N 50.65 w 

10495 90.2 2.9 j 

568|7.56 
9027.56 1599.17 N 47 w 

10591 89.1 3.9 5688.15 9028.15 1694.99 N 41.31 w 
10686 87.9 3.9 569j0.64 9030.64 1789.74 N 34.85 w 
10781 88.2 3.1 5693.87 9033.87 1884.51 N 29.05 w 
10876 87.9 2.7 56*97.1 9037.1 1979.33 N 24.25 w 
10971 89 0.7 5699.67 9039.67 2074.25 N 21.43 w 
11066 87.8 0.5 5702.32 9042.32 2169.2 N 20.44 w 
11161 89.4 0.5 5704.65 9044.65 2264.17 N 19.61 w 



11256 88 0.1 5706.8 9046.8 2359.14 N 19.11 W 

11351 89.5 359.6 | 
5708.87 

9048.87 2454.11 N 19.36 W 

11447 91.3 359.9 5708.2 9048.2 2550.11 N 19.78 W 

11542 91.6 359.2 | 
5705.8 

9045.8 2645.07 N 20.53 W 

11637 90.3 358.7 | 
5704.22 

9044.22 2740.04 N 22.27 W 

11732 91.4 359.1 5702.81 9042.81 2835.01 N 24.09 W 

11826 91.1 358.7 5700.76 9040.76 2928.97 N 25.9 W 

11922 90.8 0.4 5699.17 9039.17 3024.95 N 26.65 W 

12017 89.6 . 0.7 | 
5698.84 

9038.84 3119.94 N 25.74 W 

12112 88.4 0.5 | 
5700.5 

j 

9040.5 3214.92 N 24.74 W 

12207 90.2 1.2 5701.66 9041.66 3309.9 N 23.33 W 

12302 88.7 0.4 5702.57 9042.57 3404.88 N 22.01 W 

12397 89.4 1 | 
5704.15 

9044.15 3499.86 N 20.85 W 

12492 90.2 1.2 5704.48 9044.48 3594.84 N 19.02 W 

12587 89.5 0.7 | 
5704.73 

9044.73 3689.83 N 17.45 W 

12682 89.3 359.9 ) 
5705.72 

| 

9045.72 3784.82 N 16.95 W 

12777 88.9 359 5707.21 
j 

9047.21 3879.8 N 17.86 W 

12872 89.8 358.6 5708.29 9048.29 3974.78 N 19.85 W 

12967 91.3 359.8 | 
5707.38 

9047.38 4069.76 N 21.18 W 

13062 92.1 1.4 5704.56 9044.56 4164.71 N 20.18 W 

13157 92 0.8 | 
5701.16 

( 

9041.16 4259.63 N 18.36 W 

13252 91.8 0.8 5698.01 9038.01 4354.57 N 17.04 W 

13347 92 359.3 | 
5694.86 

9034.86 4449.51 N 16.95 W 

13442 91.5 0.3 5691.96 9031.96 4544.47 N 17.28 W 

13538 91.1 1.3 | 
5689.78 

9029.78 4640.43 N 15.94 W 

13633 90.5 0.5 5688.46 9028.46 4735.41 N 14.45 W 

13727 90.2 0.5 | 
5687.88 

j 

9027.88 4829.4 N 13.63 W 

13823 90.3 359.5 5687.46 9027.46 4925.4 N 13.63 w 
13884 90.2 359 | 

5687.2 
9027.2 4986.39 N 14.43 w 

13934 90.2 359 | 
5687.02 

9027.02 5036.39 N 15.3 w 



Northing Easting 

419698 N 685614.9 E 
419697.7 N 685614.2 E 
419696.9 N 685613.2 E 

419696.7 N 685612.3 E 

419698.1 N 685611.7 E 

419701.4 N 685612.3 E 

419703.3 N 685612.5 E 
419708.4 N 685610.8 E 
419711.8 N 685608.2 E 

419714.3 N 685605.3 E 
419717 N 685602 E 

419720 N 685598.9 E 

419722.3 N 685595.7 E 
419723.1 N 685591.4 E 
419722.2 N 685586.2 E 

419720.9 N 685581.6 E 
419719.9 N 685577.8 E 

419719.1 N 685574.3 E 
419717.4 N 685572.8 E 
419714.3 N 685573.8 E 

419709.8 N 685575.9 E 
419704.7 N 685578.2 E 

419701.1 N 685579.8 E 

419697.8 N 685581.7 E 

419694.8 N 685583.5 E 
419692 N 685585.5 E 

419689.6 N 685587.2 E 
419687.8 N 685588.2 E 

419686.5 N 685589 E 
419685.2 N 685589.6 E 
419683.4 N 685589.9 E 
419681.6 N 685590 E 
419679.7 N 685590.6 E 
419677 N 685591.1 E 

419673.8 N 685591 E 
419670.8 N 685590.2 E 
419667:6 N 685588.2 E 
419663.9 N 685586 E 

419659.9 N 685583.9 E 

419655.7 N 685582 E 
419651.7 N 685580.2 E 

419647.3 N 685577.6 E 

419643.5 N 685574.8 E 
419641.4 N 685570.4 E 
419640.7 N 685566.3 E 
419640.5 N 685564.4 E 

V Sec D Leg 

0 0 
-0.33 0.2 
-1.09 0.07 

-1.35 0.26 

0.13 0.44 

3.4 0.23 

5.33 0.44 
10.34 0.35 
13.76 0.23 

16.27 0.15 

18.98 0.13 

21.94 0.12 

24.26 0.2 

25.01 0.4 

24.12 0.2 

22.74 0.27 

21.73 0.1 

20.96 0.11 
19.24 0.63 
16.12 0.27 

11.65 0.32 

6.58 0.29 
2.99 0.07 

-0.33 0.06 

-3.32 0.05 

-6.13 0.1 

-8.55 0.23 
-10.28 0.11 
-11.57 0.05 
-12.91 0.06 

-14.67 0.14 
-16.48 0.08 
-18.38 0.11 

-21.13 0.19 
-24.27 0.14 
-27.28 0.12 
-30.53 0.22 

-34.18 0.13 

-38.18 0.05 

-42.42 0.07 

-46.48 0.1 

-50.8 0.21 

-54.68 0.3 

-56.81 0.62 
-57.44 0.69 
-57.7 0.08 



419642.9 N 685563.5 E -55.25 4.99 
419646.5 N 685563 E -51.7 16.57 
419652.7 N 685562.1 E -45.5 13.77 
419661 N 685561.1 E .-37.21 14.31 

419671.8 N 685560.6 E -26.42 12.64 
419683.9 N 685560.5 E -14.33 4.55 
419696.2 N 685560.6 E -2.02 4.91 
419709.6 N 685560.4 E 11.38 4.27 
419723.6 N 685560.4 E 25.35 4.43 
419738.4 N 685560.8 E 40.22 8.34 
419754.5 N 685561.3 E 56.31 14.97 
419773.1 N 685561.3 E 74.91 12.77 
419793.5 N 685560.9 E 95.3 13.14 
419814.9 N 685560.5 E 116.65 11.95 
419838.4 N 685560.3 E 140.14 11.94 
419863.1 N 685560.7 E 164.9 10.48 
419888.3 N 685561.4 E 190.04 12.59 
419915.4 N 685562.1 E 217.2 11.9 
419943.6 N 685562.8 E 245.35 10.44 
419971.7 N 685563.3 E 273.52 13.28 
420001.6 N 685563.7 E 303.44 11.62 
420032.2 N 685564.3 E 334.04 12.19 
420063.4 N 685564.8 E 365.17 10.84 

420093.9 N 685564.9 E 395.7 10.44 
420125.7 N 685564.9 E 427.46 9.11 
420157.6 N 685564.7 E 459.36 7.5 
420188.5 N 685564.3 E 490.34 10.51 
420220.5 N 685563.5 E 522.33 1.9 
420252.5 N 685562.8 E 554.31 4.11 
420347.4 N 685560.7 E 649.2 0.95 
420442.3 N 685558.2 E 744.06 0.67 
420537.2 N 685556 E 838.94 0.74 
420632 N 685555.6 E 933.78 2.46 

420726.7 N 685556 E 1028.5 0.61 
420821.5 N 685556.6 E 1123.29 1.65 
420917.4 N 685558.8 E 1219.17 1.71 
421012.3 N 685561.3 E 1314.1 1.35 
421107.3 N 685562.6 E 1409.08 0.67 
421202.3 N 685564.2 E 1504.05 1.28 
421297.2 N 685567.9 E 1598.97 2.08 
421393 N 685573.5 E 1694.82 1.55 

421487.7 N 685580 E 1789.59 1.26 
421582.5 N 685585.8 E 1884.38 0.9 
421677.3 N 685590.6 E 1979.22 0.53 
421772.2 N 685593.4 E 2074.15 2.4 
421867.2 N 685594.4 E 2169.11 1.28 
421962.2 N 685595.2 E 2264.08 1.68 



422057.1 N 685595.7 E 2359.05 1.53 
422152.1 N 685595.5 E 2454.02 1.66 
422248.1 N 685595.1 E 2550.01 1.9 
422343.1 N 685594.3 E 2644.97 0.8 
422438 N 685592.6 E 2739.93 1.47 
422533 N 685590.8 E 2834.9 1.23 
422627 N 685589 E 2928.85 0.53 
422723 N 685588.2 E 3024.83 1.8 

422817.9 N 685589.1 E 3119.82 1.3 
422912.9 N 685590.1 E 3214.8 1.28 
423007.9 N 685591.5 E 3309.79 2.03 
423102.9 N 685592.8 E 3404.77 1.79 
423197.9 N 685594 E 3499.76 0.97 
423292.8 N 685595.8 E 3594.74 0.87 
423387.8 N 685597.4 E 3689.73 0.91 
423482.8 N 685597.9 E 3784.73 0.87 
423577.8 N 685597 E 3879.71 1.04 
423672.8 N 685595 E 3974.67 1.04 
423767.8 N 685593.7 E 4069.65 2.02 
423862.7 N 685594.7 E 4164.6 1.88 
423957.6 N 685596.5 E 4259.53 0.64 
424052.6 N 685597.8 E 4354.47 0.21 
424147.5 N 685597.9 E 4449.41 1.59 
424242.5 N 685597.6 E 4544.37 1.18 
424338.4 N 685598.9 E 4640.33 1.12 
424433.4 N 685600.4 E 4735.32 1.05 
424527.4 N 685601.2 E 4829.31 0.32 
424623.4 N 685601.2 E 4925.31 1.05 
424684.4 N 685600.4 E 4986.3 0.84 
424734.4 N 685599.6 E 5036.29 0 
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